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(54) YCTPOl/ICTBO fl/lfl BbinPABJIEHWfl 
OECAflHOfl KO/lOHHbl 
(57) H3o6peTeMne otmocwtca k He^TflHovi m 
ra30BOM npoM-CTM w npeAH33HaMeH0 air bw- 
npflBneHMP o6caAHOw ko/iohhw (OK). Ue/ib - 
noowiueHne. naAexHocni pa6oTw ycTp-ea 3a 
cseT npeAOTBpaiueHwa ero saK/iMHMBaHMH b 

CKBaXMHe npw OAHOBpeMeHHOM 3K0H0MMM 

snepropecypcoB 3a cmgt o6ecneMeHM« bo3- 
moxhoctm yMeHbOJeHMB KpyT»iuero momghts. 
£na 3Toro Kopnyc (K) 1 ycTp-Ba MNieeT kohmmc- 
CKne npnMyK) n o6paTHbie HanpaB/i«K>U4Me. a 
Ha ero napyxHOrt noBepxHoc™ Bwno/iHeHw 
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KO/ibueBOrt na3 2 u paAwanbHbie naaw 10. rio- 
c/ieAHMe mmck)t 8 nonepeMHOM ceMenuw K 1 
paBHOMepno M3MeHflK)iuy»ocfl rny6nHy a/ia pa- 
Ana/ibHoro nepeMeiaeHMfl po/imkoo (P) 5m6, 
KOTopwe p33Meu4enw b na3ax 10 c bo3mo>kho- 
CTbio p3Ana/ibHoro nepeMemennfl. B xo/ibue- 
bom nasy 2 noc/ieAooaTe/ibHO c 

B03MO)KHOCTblO BpOlUCHWfl OTMOCHTe/lbHO npO" 

AO/ibhovi ocm K 1 ycTaHOBneHw xo/ibua 3, 4 m 8 
c nasaMM 9 na o6pameHMwx APyr k Apyry no- 



BepxHocTqx. rAe pacnonotfenbi swcTynw. £/im- 
na na30B xo/ieq 3. 4 m 8 b nonepennoM n/iocxo- 
ctm K 1 paana Be/iuMMHe paAManbHoro 
nepeMemeHMfl P 5 m 6. Me*Ay xo/ibuaMM 3. 4 
M 8 C B03M0XH0CTbK) BpameHww BOKpyr CBOeM 
ocm pa3Mcmen btopom pba P 5 m 6. B cnyvae 
CMATnq OK Ha kskom-to ee yMScrxe no BceMy 
nepuMeipy Bwnpaa/ieHMe OK 6yAeT ocymecT- 
B/inTbCfl HenocpeACToeHHO bcgmm neTwpbMw P 
5 w 6. 4 m/i. 



M3o6peTeHne othocmtcs k HecJrraHOM m 
ra30BOfi npOMbiiuneHHocTii, . a iiMeHHo k ycT- 

P011CTB3M A/l» BWnpaD/ieHMfl O6C3AH0M ko/ioh- 
Hbl. 

Ue/ibK) M3o6peTenMfl na/ifleTCfl noBuiue- 5 

HUG H3AOKH0CTM pa60Tbl yCTpOMCTB3 33 C^eT 

npeA0Tap3meH\i« ero 3aKnuHHBaHi/iH o ckb3- 
wtine npn OAHODpeMeHHowi skohomum 3Hepro- 
pecypcoo 3a cmgt o6ecneMeHun yMeHbiueHWH 
KpyTamero MOMenTa. 1 0 

Ha <J>nr. 1 cxeMaTuMHO M3o6paxeHo npeA- 
naraeMoe ycipoviCTBo; na 4>nr. 2 - pa3pe3 A-A 
na (J)ur. 1; Ha (J>nr. 3 - paspe3 B-6 Ha ^ur. 1; 
H3 <t>ur. 4 - TpaeKTopun nepeMemenMia ocea 15 
Bpamenua po/imkob, ncpexaTbiBaiomMxcfl no 

CMHTOfl M HGCMRTOM CTCHK3M 06C3AH0M KO/IOH- 
HW. 

YCTpOWCTBO COCTOMr M3 UWnMHAPHMeCKOrO 

nMewiuero KOHMMecxyio npnMyio m o5p3THy»o 20 
Hanp3Bn«K5U4yK) xopnycs ^ % na HapywHOvt no- 
oepxHOCTM KOToporo Bbino/iHen Ko/ibueBoii 
na3 2, rAe nocneAOBaTe/ibHo pa3MemeMt>i um- 
nunApuMecKue KO/ibua. sepxHee 3 m HuxcHee 

4, MG)KAy KOTOpWMH yCTaHOB/lCHbl C 803MOW- 25 

Hocrb'K) Bpaiqennq Boxpyr CBoe* ocw BepxHMfi 

PWA PO/IMKOB 5 M HH>KHMM p$»A PO/WKOD 6, CHa6- 

wemibix pa3MemeHHWMM b aepxHew w HMxnefl 

M3CTHX H3 MX TOPUOBWX nOBepXHOCTBX BblCTy- 

naMM 7. Me>KAy BepxnwM u hidkhmm p«a3mw 30 
po/niKOB ycTaHOBneHo cpeAHee uu/WHApnMe- 
CKoe KO/ibuo 8. Bepxnee 3. cpeAHee 8 h hmk- 
Hee 4 unnnHAPMMecKiie Konbua BbinonHeHbi c 
H333MH 9 H3 o6p3u;eHHbix APyr k Apyry noaep- 
xHocTflx, rAe pacnonoxeHw BbiCTynw 7 ponu- 35 
kob. Po/imkm 5 m 6 ydaHOBneHw e naay 2 u 
psAMS/ibHbix nsssx 10 xopnycs. Ra3bi 10 xop- 
nyca MMeior b nonepeMHOM ceMeHuu Kopnyca 
paBHOMepno ii3Men»>oiuyK)Cfl rny6nHy ot bw- 
crynoa 11 k BnaAunaM 12 An« paAua/ibnoro 40 
nepeMemeHup po/iukob. Konbua 3, 4 m 8 ycia- 
HOoneHbi c B03M0>KH0CTbK) Bpaiuennfl OTHOCM- 
TenbHo npoAO/ibHovi ocu Kopnyca, a A^MHa 
nasoB 9 xo/ien B nonepeMHOM n/iocxocTii Kop- 
nyca pasHa p3Awa/ibHOMy nepeMeiuennK) po- 45 
/imkob. B Kopnyce BwnonHen oceBoii Kanan 13. 



YcTpoMCTBo paBoTaeT c/ieAyK>mnM o6pa- 

30M. 

Vctpomctbo Ha xonoHHe 6ypn/ibHwx Tpy6 
cnycKaiOT b CKBaxuHy h npn aoctm>kghmh hm 
BepxHefi rpaHnuw CM»ioro yMacrxa o6caAHO^ 
ko/iohhw cnycK npeKpama»OT. 3aTeM oneHb 
MeAneHHO BpaiuaK)T xonoHHy 6ypn/?bHwx 
Tpy6. Ecnu KonoHHa Tpy6 cbo6oaho BpatuseT* 
c« 3to yxa3biBaeT Ha to. mto p«aw poamkob 
BepxHMM 5 m MMjKHMti 6 (<})Mr. 1~4) eu^e ne 
B3anMOAewcTByK)T co CMWTbiM ynacTKOM 06- 

C3AHOM KO/IOHHW. He3H3MMTe/1bHO yBe/IMMHB 

rny6nHy cnycxa ycTpofiCTBa, BHOBb spsmaiOT 
KO/iOHHy 6yp.MAbHbix Tpy6. AanbHewiunw cnycx 
yCTpowcTBS npexpsmaiOT b tom cnynae, eoiM 
npH BpameHMM koaohhu Tpy6 B03Hnxaer co- 
npoTMBneHue ee BpameHnio, mto CBMAeie/ibCT- 
ByeT 06 ynope po/imkob ycTpowcTBa b cmatw^ 
ynacTOK o6caAHOM kohohhw. Rocne 3Toro co- 

3A3K)T UUpKy/inUMIO npOMblBOMHOM XMAKOCTM 

b CK9a>KHHe, KOTopan npoxoAMT Mepe3 ocesort 
xaHan 13 Kopnyca 1 m noc^e BwxoAa M3 Hero 
GMbiBaeT po/imkm m cnoco6cTByeT ux ox/ia>KAe- 

HMK). ripW BpaiUeHMM KO/lOHHbl 6ypM/lbHblX 

Tpy6 BpamaeTCA xopnyc 1 ycTpowcTea. npw 
3tom ponux, HaxoAniMMiiCfl bo anaAviHe 12 pa- 
Ana/ibHoro na3a 10 xopnyca (<J)Mr. 4). 0K33biBa- 
eTca npMwaTUM OAHOBpeMenno k cmrtoA 
CTenxe o6c3aho* kohohhw m AHy paA^anbHoro 
ns3a Kopnyca. B pe3ynbTaie Mero nponcxoA"T 
nepeK3TbiB3HMe ponnxa no ynoM«nyTbiM no- 
BepxHocT«M o6caAHOtfi ko/iohhw m Kopnyca yc- 

TP0MCTB3. B TO *e BpeM« PO/1MK, 

pacnono>KeHHbirt c npoTMBononoxHoa CTopo- 
hu xopnyca 1, ynnpaeTcn b HecMATyio CTenxy 
o6caAHOM KO/iOHHbi m nepexaTUBaercp oaho- 
apeMeHHO no 3tom noBepxHocTM m Any psam- 
3/ibHoro n33a xopnyca. npM stom 
HanpsBnenwe nepeK3TWB3HMn pohmkob w Bpa- 
meHne, CBB3aHHbix c hmmm BepxHero, cpeAne- 
ro w HMXHero uvi/iMHApuMecKux xoneu 3. 8 m 4, 
coanaAaeT c nanpaaneHvieM BpaiueHMn xopny- 
ca 1 ycTpoviCTBa. B npouecce nepeKaTbiBanns 
ponnKOB no Any paAwanbHoro n33a 10 ohh n3 
anaAMHw 12 nepeMeuua»orc» na Bepiuuny 11, 
mto ConpoBOXAaeTCw npwHyAMTe/ibHWM B w- 
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.AQwweHneM po/iuKOB H3 Kopnyca nofl AGmct- 
BneM oo3HMKaiomero 6oKOooro (Bbinpoo/i«K)- 
mero) ycunwp. ripn BWABWtteHMM po/wkob mx 
BWCTynw 7 nepeMemafOTcn no na33M 9. koto- 
pwe npeAycMOTpeHbi o Ko/ibuax 3, 4 m 8. npii 5 
3tom TpaeKTopufi nepeMememifl ocu Bpame- 
hmr ()onviK3, nepeK3TbiBaK)iMeroc« no HecM»- 

TOM CTeHKe 06C3AHOM KO/IOHMW, 6yACT MMeTb 

bma OKpyxHocTM, noKaaaHHoit Ha <|>mi\ 4 
cnnouiHOM /lHHwew, ughtp kotopom coanaAaeT 10 
c ueHTpoM o6c3ahom ko/iohhw. Ocb we Bpa- 
meMM« ponnKa, nepeKaTbiB3K)iiierocfl no cma- 
tom CTeHKe KonoHMbi n BunpaonRiomero ee, 
6yAeT nepeMetMaTbcn no napa6o/iMsecKOM 
TpaeKTOpMn, KOTopaq noKa3aMa Ha tow we <pu- 15 
rype nynKTupnoM /lMHuew. 3to nponcxoAMT 
M3-3a Toro, mto ycw/ine. neo6xoAHMoe ai« bw- 
npaB/ieHMw CMAToro ynacTxa o6caAnoi/i ko/ioh- 
hw BcerAa MeHboie ycM/iMH, neo6xoAMMoro 

Art» nepBHMH0MAe<|)0pM3UMMT0M>Ke KO/lOHHbl. 20 

Po/imk. nepeKaTUBajoiMMMCfl no hccmhtom 
CTeHKe o6caAHOM ko/iohhw, nepeMemaacb M3 
enaAMHw 12 na sepwMHy 1 1 j\hb paAna/ibHoro 
na3a. OTOABuraeT Kopnyc 1 ycTpoticTea ot ne- 

CMHTOM CTeHKM B CTOpOHy CMSUOW. BblAOMWe* 25 

Hue po/iMKoo M3 Kopnyca npeKpamaeTcn 
noc/ie AOCTnxennq mmm BepiuuH 1 1 Ana paAM- 
a/ibHoro na3a. MaKCMMa/ibHoe paccTOflHwe. Ha 
KOTOpoe nepeMeunaeTCfl po/imk. awnpaa/iHio- 
mm* CM«Ty»o CTewKy o6caAHOM ko/iohhw, 6y- 30 
AeT pdBHO cyMMe pacCTOHHMM. Ha KOTopwe 
BWABnra»OTC» na Kopnyca ynoMHHyTww m npo- 
TMBO/ieacaiuMM eMy po/imkh. B cnynae cmatmh 
o6c3ahom KonoHHbi na KaxoM-To ee yMacTxe no 
eceMy nepuMeTpy BbinpaaneHne kohohh w 6y- 35 
AeT ocymecTB/i»Tbc$i HenocpeACTaenHO Bce- 

MH MeTbipbMW P0/1HK3MM. TaKMM o6pa30M. B 

npouecce oahoto o6opoTa xopnyca 1 ycTpow- 
CTBa BwnpaenaeTCH ynacTOK o6c3ahom ko/ioh- 
hw. paBHWM no A/JMHe cyMMapnoM BbicoTe 40 
B.epxnero m HMXHero p«aob po/imkob, Una bw- 
npaB/ieHMR Hnwe/iexaiunx cm«twx ysacTKOB 
o6caAHOM Ko/iOHHw ycTpoMCTBO AonycKaiOT m 
noBTop»K)T onucaHHwe onepaqMM. 

45 

n p m m e p. flonycTUM o6caAHa» ko/iohh3 
AwaMeTpoM 299 mm (MapKa CTann K. TontUMHa 
CTeHKM 12 mm) CMjrra na rny6MHe 3000 m. fl/ia 
Tpy6 TaxoM npoHHocTM HapyxHoe AaaneHMe. 
npw kotopom HanparceuMe b Te/ie Tpy6w aoctm- 50 
raeT npenena TexyMecTM, paBno 130 xrc/cM 2 . 

3T0 3H3MMT. HTO A/»fl CMHTMH o6caAHWX KO/IOHH 

yKa33HHOM npoHHocTM AOCTaTOMHo napyxnoe 
A3B/ieHMe nopnAKa 130 kFc/cm 2 . fl/in Bbinpaa- 
/ieHMn t3kmx ko/»ohh Tpe6yeTCfl T3K*e Aaane- 55 
HMe (m/im 6oKoaoe Bwnpaa/ifljoinee ycnriMe) b 
npeAe^ax 130 kTc Ha Ka^AWM KsaApaTHwi^ 
caHTMMeTp KOHTaKTa pa6onero 3/ieMenTa (0 
A<)hhom c/iyMae po/imkob ycTpowcTBa co cm«- 

TOM CTeHKOM 06caAH0li KOnOHHU. 



ycTpoMCTBO cnycKacTcq Ha r/iy6M!iy 3000 
m Ha 6ypM/ibHOM KonoHne A^aMeTpoM 140 mm 
(Mapxa CTa/iM K. Tonmnna ctchkm 10 mm). npM- 
BeAeHHWM Bee 1 nor. m t3kom ko/iohhw paaeH 
Pn P = 38,8 kTc/m. npeAen TeKy^ecTM o 1eK = 
5000 Krc/cM 2 . 

Bee BceM 6ypM/ibHOM ko/iohhw 6yAeT 

P = 38.8 -3000= 116400 Krc. 

ripw K034x{>MUMeMTe 3anaca nposHocm 
K - 1.3 

_ Pre*. _ 5000 



Ofton. jp^ ~ 3846 kTc/cm 2 

(1) 



On P = / c^+3rLc 



. S C eM.Tpy6Ki = 40.7CM 2 : 

"" = ^MT- =2860 Krc/cM 2 • 
MoMeHT con pox wen en hp KpynennK) 



W = 



16 



TAe O M d - COOTBeTCTBeHHO HdpyWHblM M 
BHyrpeHHMM AMdMeTpbl 6ypMAbHOM KO/IOHMW. 

m; 

= 0.000244 m 3 = 244 cm 3 . 

143(1) 

oj i icac — »/ up ~ (J h . 



/ f J np - m2 > 
3 



V 3 

OTxyAa AonycrMMWM MOMenT, c kotopwm 
mokho cxpyHMBaTb 6ypnnbHy»o KO/iOHHy an* 
npMBeAeHMA ee bo apaiqeHMe. 6yaeT 

M = W 'flrfcyl = 2/)4 /3846 ^ - 2860 7 " 
=361 120 Kf 3 - cm = 3611 Kf * m. 3 
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Tor/ia ycunne. B03HMKaK)iuee ot 3Toro mo- 

M6HT3, C0CT3BHT 

= S = 40573 

2 

rAe Di - HapyxH wCi AwaMerp Kopnyca yCTpofl- 
ctb3 (naroTaB/iMBaeTCR M3 YBT AwaMeipoM 
178 mm), m. 

flpw Bbicoje OAHoro po/iMKa 100 mm, A^a- 
MeTpe 40 mm m BbiABvoxeHMii xaxAoro po/inxa 
M3 Kopnyca yCTpowcTBa Ha 5 mm nnomaAb xoh- 

TaKTa Skom, POAMKOB CO CMflTOM CT6HX0W Of>- 
CaAHOft KO/IOHHbl 6yAeT M3MeHHTbCH OT 1 AO 

145 cm 2 . 

BoKoaoe BwnpaB/i«K>mee ycwnne, co3Aa- 
BaeMoe yctpomctbom, paano 



3to ycvi/ine no Mepe BWABuweHwn ponw- 
kob M3 xanaBxu Kopnyca vcTDOMCTsa 6vneT 
M3MeHflTbC» OT 40573 ao 280 xrc/cM 2 ,4TO 

3H3MHTent>H0 npeBocxoAMTycM/ivie. neoGxoAM- 
Moe a^« BwnpaeneHnw paccMaTpusaeMoft 

CMHTOM 06caAHOW» KO/IOHHW. 




cpup.2 



(DopMyna n306peTCHMfl 
YcTpottCTBO A nn BunpaB/ieHiin o6c3Ahom 
KonoHHw, BKnK)Ma»oiMee Kopnyc c KOHHMecxn- 
mm nppMOM M oSpaTHOM nanpaanfl»omnMvi M 
5 KO/ibqeBbiM na30M na napywHOfi noBepxHo- 
ctm, noc/ieAOBaTe/ibHo ycTaHOB/iennbie b 
KO/ibuesoM na3y xopnyca xo/ibua c naaaMM Ha 
BaauiMHO o6paiueHHwx nosepxHOcmx. ycTa- 
HOB/ieHHue Ha Kopnyce mbjka 1 / xo/ibuaMw c 

10 B03M0*CH0CTbK) BpaiUCHUfl pOAHKH C BblCTyna- 

mh b BepxHei^ m HM>KHePi MacTflx, pacno/ioweH- 
hwmh b naaax xoneu. oTnusaroiueecn 

TeM. HTO. C Ue/lbK) nOBblUJeHUP H3AOKHOCTM 

pa6oTu ycTpoflCTBa aa cneT npeAOTBpaiueHu* 
15 ero 3aK/iMHMBaHMH a cxsattiiHe npH oAHOBpe- 
MeHHOM 3KOHOMHM 3HepropecypcoB 3a cneT 
06ecneweHMR yMeHbiueHMji xpy™mero momch- 
Ta, Ha HapyxHOH noBepxnoc™ xopnyca bw- 
no/ineHbi paAwanbHwe na3u, MMeioiAue b 
20 nonepenHOM ceseHnw Kopnyca paBHOMepHo 
M3MeHflioiuyK)CR r/iy6nny i\r\n paAwa/tbHoro 
nepeMeiueHMA po/iwxoa, npuMeM po/imxm pa3- 
MemeHbi b paAnanbHwx na3ax xopnyca c 
B03MO>KHOCTbK> paAna/ibnoro nepeMeme- 

25 HUH. KO/lbLja yCTBHOB/teHbl C B03MO)KHOCTbK> 
BpameHMfl OTHOCMTe/lbHO npOAO/lbHOVi OCM 

xopnyca. a pjwahz na30B xoneu b nonepeMHotf 
nnocxocTH xopnyca paBna aennmiHe paA"a/ib- 
Horo nepeMemeHMn ponnxoa. 

io 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 



[figure under first page of columns I and 2] 



[see Russian original for figure] 
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Fig. 1 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 1 0 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body I and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf7cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgf/m, the yield stress is o y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000= 116,400 kgf. 

For a safety factor K = 1 .3 

^^e = ^ = ^-°=3846kgf/cm 2 
P 



'pipe cross scf/on 

,2 ■ 



Spipe cross section ~~ 40.7 cm ; 

116400 



a„ =■ 



40.7 

The torsional moment of inertia is 



= 2860 kgf /cm 2 . 



16 V ' 



°- 12 oo C 

a = — = = 0.86 

D 0.14 



where D and d are respectively the outer and inner diameters of the drillstring, m; 

= 0.000244 m 3 = 244 cm 3 . 



From(l) 



o 2 2 2 



x "-~! 3 

_M_ f 
T,an " M/"V 



3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



^ 3 = 244 ^ 



M = ^^ = 2H/ 384^286^ 

= 361 120 kgfcm = 3611 kgf-m. 
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Then the stress arising from this torque is 



0 = 



M 3611 



= 40573kgf . 



D, 0.089 



2 

where Z>i is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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Claim , , . 

A device for straightening a casing, including a body with tapered toward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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